Increased expression of matrix metalloproteinase 9 in cortical lesions from patients with focal cortical dysplasia type IIb and tuberous sclerosis complex.
The malformative cortical lesions in the cerebral cortex that are characteristic of focal cortical dysplasia type IIb (FCDIIb) and tuberous sclerosis complex (TSC) are well-recognized causes of chronic intractable epilepsy in children. Increasing evidence suggests that extracellular matrix molecules play important roles in epileptogenesis. Matrix metalloproteinase 9 (MMP9), a typical extracellular matrix proteolytic protease, has been shown to participate in the occurrence of seizures in experimental models. In the present study, we used immunoblotting to analyze the levels of MMP9 protein in FCDIIb lesions, TSC tubers and control samples, which included epileptic neocortices from temporal lobe epilepsy and non-epileptic normal cortices (CTX). The cellular distribution of MMP9 was further investigated by immunohistochemical methods. Our findings demonstrated the elevated levels of the inactive and active forms of MMP9 protein in FCDIIb and TSC lesions compared with CTX. Furthermore, the immunohistochemical results showed that MMP9 was characteristically expressed in the following misshapen cells: hypertrophic neurons, dysmorphic neurons, balloon cells and giant cells. Additionally, double immunofluorescent staining revealed that the reactive astrocytes, but not the microglia, expressed high levels of MMP9. Taken together, our findings suggest that the overexpression and spatial distribution patterns of MMP9 may be linked with the intractable epilepsy caused by FCDIIb and TSC.